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(57) Abstract: In a GSM mobile wireless telecommunicanons system, a method for broadcasting messages over a CDMA air in- 
terface includes conveying a message to a base station substantially in accordance widi a GSM cell broadcast service protocol, and 
transmitting the message to a mobile station over che CDMA air interface. The message is transmitted substantially io accordance 
with a CDMA transmission standard, preferably the IS-9SB standard. 
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. 1. • -Field of the invention -^s^iiKi®! 
5 The present invention relates generally ty. wirde.bi> telecuaiaiunicaUon^^^ ^ -^^^^ 

- ^ and speGifi(:aUy; to adya^^ • ' ' ■ ' ' :. 

■11. . .. Badcgirouiui.of the invention- , ; ' A^^^!^^^^ 

. „ .. The Global System for Mobile (C3SM) feleGommunicatipns is . used 'iri; K. • tr-pl^^ 
10 cellular telephone networks in many countries ajrpund the vyorld. Existing :G 
njetWorks hased on time7;divi^ipri rnultiple; access ; (TDMA>^:;d^ 
:■■ communiGatipns. techftoipgy; GSM offers a useful range of network seryices ai\d ' 



^tanaeirds- • • ;;- "v^iig^ifiipi 



• One of these GSM ne^twork services is a short message service - :<tel I 
15 broadcast (SMSGB), for distributing short messages from a Cell. Bf padfe^i^i^ 




25 there is no mandatory protocol defined by G5M standard the (ZBG andj: 



(GBCj via Base Station Subsystems (BSSs) in the lietwork to subscriber iiriit^^: ! "Jillill 
MdbileJ Stations (MSs)>^S^VlSGB 'mess^gesxmay. Gpmefrpm'vafioiiS;^^ 
as traM^ reports. Tliese iiiessages axe broaciciisf io .R^ 

gep'graphical areas., -known as- cell broadcast -areas/- ;pver a. 'dedic^ 
20 Broadcast Gh (GBGH) without requiring acknowledgrnent from the MS;^;^; \^ 
The mcsscigcs are received by the MS-or\lv in idi^ mode (i:e,/ when at telej^^ 
call is not in progress). SMSGB and 
message formats are described/ir|ite;r alia 

and 04.12, which are incorporated herein by reJferen^e. It is noted, how^y^r>; 

theGBCand^ ' 1 
the BSSs.; Rither,^the ^riterface prptocpl;is iettto be det^inain^ 
• :the Jtetxyprk -aM cell broadcast seryiGes^;based.bn" primi^ves;d^to^ 

:stanclard. ■ . '■ . "■ ■ ■ V- ' . ;>rv#t^3^Si# 

Gode-division multiple access (CDNJA) is jan iinprpyed^.d 
30 communications technology using dirept sequ^rice spread s|>ectrun\^m 

^tecihniques, which affords more efficierjit u^e of radio band width than JDViA, 
^ . : well as a more reliable, fade^free link behyfeen.ceUuliar telephohe subsq^ibeirs:^ py^^^^ 
^basei-staitipns; .The leading CDMA" standard is'TIA/EiL^ prqihuig^teci 
^Telecomrnunic^tipns Ih^ust^ Association {TI A), which is iiKorpora^ted ,here^^ 
35 hy reference, In th^ cbntc^ict of the present patent application and in the{cla;iinsi/\^^ 
this standiard is. referred'tp as IS-95;. by which. riaine it is commohly k^ 
celluiar;cpn\munications ' - « . j_ j .i _ i 

::PAi/EIAr95^B;(herem 
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procedures for broadcast of messages over paging channels, which are 
monitored and received by compatible MSs. 

PCT patent application PCT/US96/ 20764 which is based upon U.S. 
patent application serial no. 08/575,413 entitled "Wireless Telecommimications 
5 Sybteui Utilizing CDMA Radio Fietjueiwjy Signal Modulation in Conjunction 
with the GSM AInterface Telecommunications Network Protocol," filed 
December 20, 1995, which are assigned to the assignee of the present patent 
application and both incorporated herein by reference, describes a wireless 
telecommunications system that uses a CDMA air interface (i.e., basic RF 

10 communications protocols) to implement GSM network services and protocols. 
Using this system, at least some of the TDMA base stations (BSSs) and subscriber 
units of an existing GSM network would be replaced or supplemented by 
corresponding CDMA equipment. CDMA BSSs in this system are adapted to 
commnniratp with GSM mobile switching renters (MSCs); via a standard GSM 

15 A-interface. The core of GSM network services is thus maintained, and the 
changeover from TDMA to CDMA is transparent to users. 

Hybrid cellular commimications networks, incorporating both GSM and 
CDMA elements, are also described in PCT patent publications WO 95/24771 
and WO 96/21999, and in an article by Tscha, et al., entitled "A Subscriber 

20 Signaling Gateway between CDMA Mobile Station and GSM Mobile Switching 
Center," in Proceedings of the 2nd International Conference on Universal 
Personal Communications, Ottawa (1993), pp. 181-185, which are incorporated 
herein by reference. None of these publications deal with issues of support of 
short message or cell broadcast services, such as SMSCB, in such hybrid 

25 networks. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide methods and apparatus 
30 for xise in a mixed GSM /CDMA cellular communications network. 

It is a further object of some aspects of the present invention to provide 
methods and apparatus enabling realization of GSM Cell Broadcast Service over 
a CDMA air interface. 

In preferred embodiments of the present invention, a mixed 
35 GSM/CDMA cellular commvmicatior\s system includes both TDMA and CDMA 
base stations (BSSs), which are in contact with a Cell Broadcast Center (CBC) 
based on GSM standards. Systems of this type are described generally in U.S. 
patent application serial no. 09/119,717 entitled "Base Station Handover in a 
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• Hybrid GSM /CDMA Network/' U.S. Patent Application Serial No. 09/119,717/ 
filed July 20/1998, which is assigned to the assigneie. of the present: pa^^ 
.application and is. incorporated herein by reference. A subscriber ..unit in; t^^^ 
network^ referred, to herein as a mobile station (IVIS), is preferably cap^^^^ 
5 cununuaicating^^^^ types of ba&e slalions by appi:6prialeiy. swilchiilvg 

. between TOMA add CDMA air interfaces.. GSM netWort: protocols are used pVer ^ 
both types of air interf aice. so that the MS receives short me^ ^Toadca^ fxom 
the^dSM GBC whether the MS is in communicatioii with a Tt)Mi^(BSS pt -^ 
.epMA BSS: The present inventiori .thus enables .CDMA BSSs arid MSs to :be? 
10 integrated into a GSM network infrastructure without compromising t^^ 

pfthe CBG associated with the network to broadcast messages;:based>on^C3S^ 
staridards to substantially any M^, and. w pthW.modifi^ 
required-to gx^^ ' 
Tn snmp prpferrpd eniboHim.entR of. the prpsent invpntipn/ GSM^ ^.^^ 
15 niessage service - cell broadeas;t (SMSCB) messages are b^ & jv4S pver-; 

. the CDMA air interface usm^ GDMA paging channel: JRrefefably,^^^^^^^^ 
messages are broadcast in accordance; with bToad.^ast jprpcedures over pagiri^i 
: channels defined by the iS^95B s ! 

There: therefore pro vlded/in accordance, w preferred embpdinientS 
20 of the present invention, in a GSM mobile wireless telecpnununicationsis^^ 
. method for br0ad<;:asting rnessages ov^er a CDMA air inti^rface^ incKidihg: 

conveying a message to a base station s^^ 
GSM cell brpa^^ 

transmitting the message to a ntPbile statiori over the CDMa^^^^^^^ 
25 iiiterface. 

Preferably, transmitting the messagie inciu^ 
- . .substantially in accordance with a CPMA transrriissiori standar^^^^^^^ 
.preferably IS95B. 

Preferably, transmitting the messfage includes transmitting a message 
30 over a paging channel/ wherein transmitting, the mtesage includes ditec 

message to one^^ • 
In a preferred , embodiment; transmit the message includ^^ 
trajisixvitting a. rnessage so as to have a high likelihbpd pf being received byi:;ther 
mobile . station w mobile station, is operating , in a slotted mode, nips t/ 

35 ' pfeferabiy by transmitting a brpaidcas^t pagQ foHo wed .by ..trans 

fftessa:ge. Preferably; transmitting the :broadcast page includes ,tf ansmitttij^ 
page in a predetermined slot mpnitpred by the mpbUe station in a p-en^ 
broadcast paging cycle; Optionally, the^ethod indudeis transmitting ;ai^^^. 
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message including information regarding one or more broadcast pages to be 
transmitted in a schedule period including one or more periodic broadcast 
paging cycles. 

Preferably, transmitting the message includes transmitting a single 
5 message multiple times, substantially in accordance with a GSM cell bruadcabt 
command, wherein transmitting the single message includes assigning a 
hroadrafit address to the mf«sagp, surh that when fhe. mobilp station rerp.ives a 
second message having the same broadcast address as a first, earlier message, 
the second message is discarded. Preferably, transmitting the single message 
10 multiple times includes repeating transmission of the message at a repetition 
frequency determined responsive to the cell broadcast command. 

Further preferably, transmitting the message includes encapsulating a 
GSM cell broadcast message in an IS-95 message. 

Preferably, conveying the message includes receiving a message from a 
15 cell broadcast center. 

In a preferred embodiment, transmitting the message includes 
transmitting a message header including a message identifier field indicative of 
a characteristic of the message, and the mobile station determines whether to 
decode or discard the message responsive to the characteristic. 
20 There is also provided, in accordance with a preferred embodiment of 

the present invention, apparatus for broadcasting short messages from a cell 
broadcast center over a CDMA air interface, including a base station subsystem, 
which receives the messages from the cell broadcast center substantially in 
accordance with a GSM cell broadcast service protocol and transmits the 
25 message to a mobile station over the CDMA air interface. 

Preferably, the base station subsystem transmits the message 
substantially in accordance with a CDMA transmission standard, most 
preferably IS-95B, 

Preferably, the base station subsystem transmits the message over a 
30 paging channel and directs the message to one or more specified cells. 

Preferably, the base station subsystem transmits the message so as to 
have a high likelihood of being received by the mobile station while the mobile 
station is operating in a slotted mode, wherein before transmitting the message, 
the base station subsystem transmits a page in a predetermined slot monitored 
35 by the mobile station in a periodic broadcast paging cycle. 

Further preferably, the base station subsystem transmits a single message 
multiple times, substantially in accordance with a GSM cell broadcast command, 
wherein the base station subsystem repeats transmission of the message at a 
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' repetition fjrequency determined riesponsive to the cell broadcast. cqmrnandif ^ 



^ / ' ttie same broadica^^ ^ddress ais \a first, earlier m^e^^^ ;V ^iiil^^ 

' - 5 discarded. - • • • j-^^IS^ 



I^irther preferably, the baise station siibsysteriri assies a bnDadcast ;address to tf^ 
' ' ' message/ such, that when the. inobiie station receives a second iin^ssage ha^ 

r . 

I V • ■ --BRIEF DESGRTPTION^pF- tHK • " ^^vlfiiS^ 

Tj;ie pyesent invention will be more, fully understood from the follcpwirig : "■ ; 
g \ 10 detailed description o 

p'/ thedrawirigs4ri-wKi.Gh; . ■■ • ■ .^SC'-'^'^-^l^^^^^^^ 

Fig, i. is a schematic block diagram of a hybrid GSM/C0MA ce%lai;i: 
. ^ comrnunications system, in accordance with a preferred embodimerif of thei'l-^^^^^-i^^^^^^^ 

- ■ 15 present invention; ■ .. . <..- \ ^ 



. between 



^ig, 2 is-ci block diagibam iUustrati% wmmimic^ protbcG)^ 

I elemefits of jthe systepi :pi Eig; J, in^9<:cordatnce 5vi^|a=^ TP^^f^ft^^'-^^ 
embodiment inyentipn; cind X^^^ 

M , JHig: 3 b a schema|^^ block diagtaim illustrating a message fe«h±iat "for :use^ : ^i^/iS^^ 

20 in cell broadcast service messages, m accordance With a prefeired '^^^i^^ 
mvention. .--a-: ■yn:}:^:^'^^^^ 

t\ DETMLED DESCRIPTION^ OF 

C ■■■ * ' ' ■ "' ' • " ' ■ ■■ • ■ \* ■ ■■ ■" ■"■ •-■ '■• : . 

. • . . . • • V . ■ - 

• ■ • ■ • •• •• • . . ---^^l/ir 

:55 • : . Reference is now.rnade to.Eig. 1, which is a sdieniatiGblodc diiagra^ 
■ hybrid .^^IVI/CPh^ ceUular comnvunicatiohs system 20, in: l^c^ 




preferred embodiment of the present inv<enfi6nv 
' public land mobile network (PLNfi^) 22> 

^l^*^ > « ^ commLmications staridard, as is khown in the art and described 

30: hereinabove. ln;frastructure for jsuch networks already exists and is'^i 

in, jiiany :<:puritries> and . the present ihyention has the aidyantage ". of epablm^^ 




V/ : ;,v^:^/grMua3 in^^ of CDMA service-in' ct)njuncti6n with suci\ a hetwoi^kfi^^i^^ 

' r wi^put tequiring: major : ^ ■ ' 

vVi ^ . V i^LMN 22 compriseis at least one mobile-services switchirig c^te£ (MSC> — 
V 35: ;;24, or posisibly a number of such centers (although- cmly pne MSG i&-shbwh: hidrc^jj^ 
^T.^ , for clarity of. illastration)> which Controls netwdrk>op0i^atipns^:^^ 

- ^ geographical area; Among other functipns, MSC 24 is re!5pohsibie:$pr ^lc«!^ 

I - : . i-egistration of subscriber units and ^handover of subscriber uhi ts b^twefeh bake^S^'fB-^^^^^ 
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Stations, as well as linking PLMN 22 to a public switched telephone network 
(PSTN) and/or packet data network (PDN) 48. The PLMN also comprises a 
network management center (NMC) 26 and a cell broadcast center (CBC) 28. 
Other aspects of system 20 and details regarding a mobile station (MS) 40 in the 
5 system, are described further in the above-mentioned U.S. and PCT Patent 
Applications. 

System 20 includes a plurality of MSs 40, which communicate with 
PLMN 22 via a plurality of base station subsystems (BSS) 30 and 32 over a 
wireless RF link at one or more of the accepted cellular communications 

10 frequencies. MS 40, which is also known as a subscriber unit, is preferably 
capable of communicating with both GSM BSS 30, using a standard GSM TDMA 
radio communications protocol, and CDMA BSS 32, using CDMA-based 
communication methods described hereinbelow. Although for the sake of 
clarity, only one each of MS 40, GSM BSS 30 and CDMA BSS 32 is shown in Fig. 

15 1, it will be understood that in actuality, system 20 typically comprises a 
plurality of each of these system elements. 

Communications between CDMA BSS 32 and MS 40 use a CDMA radio 
"air interface," which is preferably based on the IS-95 standard for CDMA 
communications, and most preferably with the T1A/E1A-95-B version ot the 

20 standard, which is incorporated herein by reference, with necessary 
modifications as described herein. BSS 32 is built around a base station controller 
(BSC) 34, which controls and communicates with a number of base station 
transceivers (BTS) 36. Each BTS transmits RF signals to and receives RF signals 
from MS 40 when the MS is within a geographical area, or cell, served by the 

25 particular BTS, On the other hand, when MS 40 is within a cell served by GSM 
BSS 30, the MS preferably communicates with BSS 30 over a GSM/TDMA air 
interface to GSM/TDMA BTSs (not shown in the figure for the sake of 
simplicity). 

Both GSM BSS 30 and CDMA BSS 32 communicate with and are 
30 controlled by MSC 24, substantially in accordance with GSM standards, i.e., via 

the GSM standard A-interface, as further described in the above-mentioned U.S. 

and PCT Patent Applications. BSS 32 also comprises a radio operation and 

maintenance center (OMCR) 38, which communicates with NMC 26 over a GSM- 

standard Q3 interface. 
35 BSC 34 communicates with CBC 28 so as to receive short messages to be 

broadcast over the air, based on the above-mentioned GSM SMSCB standards. 

One CBC 28 is typically connected to BSCs of a plurality of BSSs, which may 

include both CDMA BSSs, such as BSS 32, and GSM/TDMA BSSs, such as BSS 
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.... ■ 

btoadc^ist Entities (no showTi)/stich as weather: and" tr^fic report dentier^' as v-^^ 



30. The: CBC rn?y receive short messajgeis for brpadcast. from several . dell. 



'ideiscnbeci^GSM-specificatior^. "• • S^^si^ffi 
GBG 28 is responsible. for management of cell broadcast short niess%es :.V W^^^^ 
. 5 and issxring commai^ : ^ 'vS 

• Allocation of serial numbers for identification of messages> as ispeafie^^ 

by GSM standard 03.41.. Tlte serial number iiicluded in thti header uf / ; . V-J^ 
each rnessage (described further hereinbelow wkh xefere^^ Rg-^3)^.it'^ 
typical]y.ihclUdes fiMds specifying a ge 
10 a niesssige code for; djtffe^ 

' sourte'arid'df'the sanV^ ty ^ 

. • Mpdifyiiig or.deleting mefssages.-held'by yy-^MS^^^ 

• Initiating broadcast by sehdirig cell broadcast messagesi to th^^ 

where necessary padding th^ messa^s to a len:^;th^ 6f 82: dqtets-^based^i^^^ 
15 GSM standard 03;41. " ■ ' 'r -'''^'Vy'SMfl^m 

• Determimng a set of cells? or RTSs to which the message should be^::V'^ffi^ 
broadcast and; indicating the geographical scope o^f the m^^ 
the deltermihed cells or BTSs. is conveyed to the BSG/ wf^^ 
-distribixtes^^ \- ■^■■■^■r-'"'f./^S;^^^ 

,20 D^teiirriiniirig a tiine at vs^tiqh; the m€|i^^ shoiild commerxG^ 

• Determ^iriing a tiine at which the message should cea^i^ beiii^g^^^ 

. broadcast/ and instructin ^ ^ --^ ^ v'':^^!^^ 

f Deterrriining a rate at which the iiniessage broadcast should be^effeated;;;^^^: 
25 / ^ D^temiinpig tj^ 

■ be broadcast. ■ " '* " • '■ '-^ ' 



35 




..... ...^ .. . ':.'>SWS^B 

:30 \. • Scheitiuling of the m€«sag^&p^ 

' -furttier-h^reinbelow. " ;-':v:,- /^.^ • '^JrCp;?!^!^ 

, •: Providing an indication to the GBG when the desired ihessa^^^ 



repetition rate cannot be achieved, for example, when the^ d^^ 
too high. 



••. Repd^tihg to the CBC when a cpminand caiytpt be u^^ 



■'mi 



M7! 
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• Routing cell broadcast messages to the appropriate BTSs, preferably 
using directed paging procedures, as described further hereinbelow. 

• Transferring cell broadcast service (CBS) information to each BTS. 

• Optionally, generating schedule messages, as described further 
5 hereinbelow, indicating an intended schedule of transmissions. 



Preferably, when a message conveyed from BSC 34 to CBC 28 pertains to 
multiple cells, the message is conveyed only once, together with a list of the cells 
to which it applies. 

10 MS 40 comprises mobile equipment (ME) 42, which preferably includes 

either two radio transceivers, one configured for TDMA operation and one for 
CDMA, or a single transceiver which can dynamically switch between IDMA 
and CDMA. The MS includes mobile termination (MT), which supports terminal 
equipment (TE) 46 for voice and data input and output. In addition, MS 40 

15 comprises a subscriber identity module (SIM) 44, in accordance with GSM 
standards, which is used in authenticating the identity of a user of MS 40 in a 
manner substantially transparent to and independent of the CDMA air interface. 
Although preferred embodiments are described herein with reference to MS 40 
having dual CDMA/TDMA air interface compatibility, it will be understood 

20 that the principles of the present invention may similarly be applied to systems 
using mobile stations having only CDMA compatibility or, mutatis mutandis, to 
other systems using GSM networking standards. 

MS 40 receives the cell broadcast messages transmitted by BTS 36 from 
BSC 34. Typically, TE 46 is used to display the messages in alphanumeric format, 

25 as is known in the art. In addition, MS 40 has the following capabilities with 
regard to the 25 cell broadcast messages: 

• Identifying and discarding messages that have a message identifier 
indicating that the subject matter of the message is not of interest to a 
subscriber using the MS. 

30 • Ignoring repeated broadcast of messages already received (i.e., a 

message broadcast address has not changed). 

• Transferring the message via a R-interface between ME 42 and TE 46, 
when such an interface is supported. 

35 Reference is now made lo Fig. 2, which is a schematic block diagram 

showing protocol stacks used in conveying SMSCB teleservice messages 
between CBC 28 and MS 40 via BSS 32, in accordance with a preferred 
embodiment of the present invention. The protocols shown in the figure enables 
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the sub^tantiajly .unm^ GBC to convey short messages to MS 40; 



based on GSM 5MSCB standards; tiding paging chan^ 

b^^een'the-BSS-kiid th^ ■ V ^K-'M'^l-'M^^ 

C^il broadcast, messages are coriyeyjed ironv CBC 28 to BSG M -(y^t'^y^iMM^M 
: 5 GBC-BSC interface, yv^ich is generally in accordance with G$M specif icatidm^^; :|^ 
As Tioted hereinabove; the protocol to be irnplemented in, this intertacie; is" a • 
mattler lp be agreed . upon bet weeii:g uf the CBG and. PLMN ZZ^bas^etl^ 

. oniipriiTiitiyes ;defined in GSM standard 03;4iv Preferably, as illustrated ip Rg^-;. ' 
the. stack is in accordance with one of ;the sample, protocol stacks provide 
10 GSM$tahdardD3M- ' ' " 'v.>: ',h:;I^| 

The GSM primitives defined by the 03^41. standard are gisnetkHy r^qeived 
. ^ and interpretejd^by. BSC 34 in cpnfprmjty with the'standard/But' there :afe^^ 
' .exceptions-necessitated in order to acc6mmbdate.IS-95B broadcast |:?rpcedur^^ 
: over the paging, channel. GSM standards, support two kinds, of cejl brpadrasriv 
15 channels (CBCH); a basic and ah extended ch^nel;.but both of these channels ^ '^^^^^ 
^are_ mapped 'to. the same'-'GDMA. paging: ch^hniel. Furthermore, ■ whereas:' GSM 
speiiificatidns define the maiximuni 2Q repejiHon ffeq 
message ■;as once- m- every- 51 x 8. TDIVIA franies' (1.803 :sec),; the 
repfe^tion ■ftreqiiency-dver the CDMA- air .interface^ in.'aceQrdaihe^- V^ith'lS^;^5B|is:A:^^ 
20 once m every p^ P^SV^S G)^cie/cprresppn4i^ 

a minimum. BSS 32 determine^^ iBCAStl.I^nDEX parameter 7,, as . "rillSj 

specified by I$^95B, to set the duration of the periodic broadcast paging^i^^es^^ 
the event of a cphiFlict, such as more than one messiage to broadci^ 
time/ BSS .32 determines the order of broadcast of the' rniessages in acdjb^ 
.25- • -with predetermined criteria. . • ^-^ :^ •'/^--^M^^ 

BSS 32 manages end-to-end delivery of the^ 
: :syn5:iT^rioni^ scheduling services based oh the interfa9e primitives u:i^(^^ 

. m the^GBG^SQ' interface.-- IS-95B''"in^^ "dtffereht'?i^aging m^thods>^^-^ 

v^ich are applfcabie in cprresppnding firefef red^emliQdim^ of--!3cie.'0^^serj^: 
30 - intention and are described furUnier hereinbelow: Prefera ■■■■•^.y^^^^^v^M:: 
sending broadcast pages (as described hereinbelow) and messaged to specific 




cells, iso that the cell, broadcast messages i:an be distributed }to speci]fiied:>: 
geographical areas: 

" ' MS 40 exch.anges signals with CDMA BSS 32 over a CDMA .XJm |nte^faGe,;^^ 'M&^^^M 
35 ,wher^in the MS; and BSS protocol stacks are modified to accx)iilin^ 
' network seryices;," such as $MSGB, as^de^cribed'hereih, 

' -tra^irhitted from BTS 36 to "MS -^O* over tKe/paging .channel, pfyth;© -Gl^lM 

' iiiteirface. ^'^ ■ ' ' ■" ' ■ • V •^J^^iiS^ISS 

suBSTrrirrESHEEr(RULE26) * ■■"^^Si^^ 
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Fig. 3 is a block diagram illustrating a SMSCB message 80 transmitted 
over the paging channel to MS 40, in accordance with a preferred embodiment of 
the present invention. Message 80 has the form of a standard IS-95 Data Burst 
Message (DBM). Message 80 encapsulates an entire GSM cell broadcast message, 
5 including a GSM SMSCB header 86 and data 88, preferably in accordance v^ith 
GSM standard 03.41. Message 80 also includes a MSG LEN field 82, set by BSS 32 
to specify the total length of the message, and a CRC field 92, both in accordance 
with IS-95 specificatioi\s, along with a DBM header 84 and a reserved field 90 of 
5 bits. 

10 DBM header 84 is set by BSS 32 to be generally in accordance with IS-95B 

specifications for paging channel messages, with the exception of a broadcast 
address field in the DBM header, whose content is preferably set to 
accommodate GSM cell broadcast service, as defined in particular by GSM 
staiidiird 03.41, section 9.3, "Message Format on DTS-MS interface." The 

15 broadcast address field contains a part of a ceU broadcast message header 
generated by CBC 28^ which uniquely identifies the message so that MS 40 can 
detect and avoid decoding messages that it has already received or which are 
not of interest to the subscriber. (The CBC message header includes the first six 
octets of the 88 octets of the complete message.) MS 40 ignores messages whose 

20 BURST^TYPE and broadcast address fields in DBM header 84 are identical to 
those of an earlier message already received in a given periodic broadcast slot 
cycle. 

The structure of the broadcast address field is illustrated in Table I 

25 below: 



TABLE I 



Sub-Field 


Length 
(bits) 


Value 


Message Type 


S 


0 - normal message 

1 - schedule message (as described further 
hereinbelow) 

Other - reserved 


Serial Number 


16 


For any given Message Identifier, the Serial 
Number is updated every time a new message 
is transmitted, to distinguish different messages 
with a common source and type. 
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15 



11 



Message „ 
Identifier . 


1^ 


Ideritifi^s:the. source 


Data -Coding 
Scheiifie;. 


'8 ■ 


Indicates iritended handling of the mess^ 
lylS, including alphabet/cGding ariid rahgua:gie 
defined, by qSM; standard d^^^ T ■ ' : 


The: structure Qf the Serial - Number: sub-field is. also defined 
accord^ce with the aboye-mehtioned section 9.3 of GSM. standard OSAii ^txd 
iUystrafed in Table n . ■ 

TABLE II 


Sub-Field 


Length 
(bits) 


Value >" ■ •"• ■ " 


Gepgraphical 
Scope 


2 " 


Indicates a geograiphicaL aiNea o^ 
Message Code is uniiQijp, asiwejl-a^ 
mode. • ■ . v 


Mrasiage Codie - 


10: ^ 


Varied so ; as tp :4if fereiPitiate bet<\':^ri n^es^age^^ 
from litesamB source and ofjhe saniefypfe 
(he., having sMae Message I^ - 


Update ^ 
Niimber. 


i 


Indicates a Change of message con teht^f^^^^ 
Message „ Identifier, Gepgraphical Scope arid • 
Message Code, * ■ 



, . mm 




••VV4»J'-.^^diSW*S 



Me;s$%e Codes are alloc^^^^^ operators :jand. can bie usfed to 

>:e themes. 



Because a given message i^ not necessarily brpadcdst by all cells within a; - v 
give^ g^qg^^ area, the Geographical Scope m^v/be t^ed to defermin 

whether twd messages having identical Serial Nuihbers and;Message Idi^^ 
th^t: are .rei^iv^d in different cells; 4re indexed identical, as diescribed iji^ 



-Vi Mvi^-tefe 



typically, MS 40 operates in a slotted niodW as specified, by: IS-95B; ^d : 
do^ hot constan^^^^^ monitor a imaging cHahnei; Th^refp^^^ 

broadcast n^^ are preferably, used to ensure thdt "l^s:; -i 

. pperatingviri t^^^ . r;;. . 
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Thus, in a preferred embodiment of the present invention, BSS 32 
transmits a broadcast page message, such as a General Page Message, as 
specified by IS-95B, or a Paging Request Message, based on GSM standards, or 
another suitable message type, announcing the impending transmission of a 
5 bioadcasl message. A page record included in the page message (which 
normally specifies an identification of the MS to which the message is 
addressed) preferably contains a broadcast address, indicating to MSs receiving 
the page message when a cell broadcast message is to be transmitted. The actual 
cell broadcast message is then transmitted once. When one of the MSs decodes 

10 the broadcast address in the page record, it can determine whether the broadcast 
message is a duplicate of a message already received or is not of interest to the 
subscriber and, if so, will avoid decoding the broadcast mei>bage its>t;lf. 

In another preferred embodiment, BSS 32 uses a periodic broadcast 
paging ryrle, in accordance with the LS-95B specification, so as to reduce 

15 overhead required for sending broadcast messages. In this mode of operation, 
MS 40 monitors the paging chaimel during a predetermined slot in which 
broadcast pages or messages are transmitted, so that the pages and messages 
need be transmitted only once during each periodic broadcast paging cycle. 
Preferably, the broadcast page is sent in the first slot of a given cycle, which is 

20 monitored by the MS, and the broadcast message itself is transmitted later, in 
accordance with TS-95R. 

Preferably, broadcast message scheduling, generally as described in the 
GSM 03.41 standard, is used in distributing cell broadcast messages to MSs 
operating in slotted mode. In this case, the broadcast page message comprises a 

25 Schedule Message, in which the Message Type field (noted in Table I) inset to '1'. 
The Schedule Message contains information about a number of consecutive cell 
broadcast messages that will be transmitted during a Schedule Period, consisting 
of one or more periodic broadcast cycles^ immediately thereafter. The Schedule 
Message includes a Message Description for each of the messages, along with a 

30 cycle number indicating its time position in the Schedule Period. The Message 
Description contains information from the broadcast address, so that MSs can 
ascertain the type and source of each scheduled message and whether it has 
already received the message. 

Each Schedule Message includes fields defining a Begin Cycle Number 

35 and an End Cycle Number, indicating the length of the Schedule Period. 
Preferably, a new Schedule Message is transmitted following the last message of 
the Schedule Period, i.e., in a cycle given by the preceding End Cycle Number + 
1. Several Schedule Messages can be broadcast in reference to the same Schedule 
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^k!-: period- ancj the Begin Cyele Number indicates the first cyQle imni€fiiately\ : 

^i^ J fdUpwirig the last Sched . ■ . " • v ^fe '^ ^K^ 



When necessary, the BSS may receive instructions to overriide tlie^^ 
^H;; ■ schedule publisheid m the : S<^iedule^.I^ for exainple>, tb transrniif a^ ^^vf/'J 

5. Mghf priority SjMSCB message; thereafter, the previous schedule of efetl^yf U^l^l^^ 
■ — — — 



t r :. broadcast messages is resumed^ 

^4/*. . . The inbthpds em 

' ' in communication with CDMA BSS 32: When MS 40 is in aG>nirnuhication %^^ 



CBC 28 via GSM BSS 30, the cpmmunica^^ 

ilift^i^S:" -'.i reference -to 



10 are iii acpdrdance wiA GSM^taiidards; si^stsm ^ 

Althotigii preferred embpdin^ents. are described hereinabove: with ' |fl||v| 
nee to specific TDKIA-^ and CDMA-based comntiiniGatipns ^ai^dardsi^j^ 



P? Ha>;V skilled in the art will appreciate that the methods, and pri^ 

;l5^v! V ' hereinabove may also be used in coajuiicUon wl 

^^Ui: 15: ericoding and signal modulation. The scope of the present invention ^"^^^^9^ 



if)iles- diescribeyi/:^-^^ 

etilcids 'of ' data...-- J^i,.':^:^^ 



:;•• ■ encompasses. not' only /the complete systems and coniiTiunicikttG^ 
^^I^C'r.) described, fiereihabipve, but .also ya^ious/inriHDvativ^ eien^ 

'^i;/^:*;';- ' and .processes; as- well, as cbmbmatibns:''aL^^^^ "Iii 7^v!;^'4p 

■-■ . ;P.^^^^^^^^^^ preferred enabodiqiei^tisriaL^^ 

JJ^^ii: : 20 reference Whyi^rM 5:'S!8p 
;p^4v'^^ that the me-thpds and appara^^^ 4e$cnbed may eq ctjll : 'i 'rlS^;^^^ 

.^^' f - / . .broadcast mess^eis to . iai l^ .''V t^|l 

will thus be appreciated^^^^^^^^^ described^ ' ; ;-V:';flljlp 

^^i'.^ ' ' . ^ - above are cited by'wayof •exaiT^le,.:ar^ the^iiillscbp^ of the inv^ritibn-i^lim^ 

25"''^jbiily by the.claims. " • • • . ' ■ - ^ ^Pvi^^rB^^^ 
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CLAIMS 

1. In a GSM mobile wireless telecommunications system, a method for 
2 broadcasting messages over a CDMA air interface, comprising: 

conveying a message to a base station substantially in accordance with a 
4 GSM cell broadcast service protocol; and 

transmitting the message to a mobile station over the CDMA air 
6 interface. 

2. A method according to claim 1, wherein transmitting the message 
2 comprises transmitting a message substantially in accordance with a CDMA 

transmission standard. 

3. A method according to claim 2, wherein the CDMA transmission 
2 standard comprises IS-95B. 

4* A method according to claim 2, wherein transmitting the message 
2 comprises encapsulating a GSM cell broadcast message in an IS-95 message. 

5. A method according to claim 1, wherein transmitting the message 
2 comprises transmitting a message over a paging chaxmcl. 

6. A method according to claim 5, wherein transmitting the message 
2 comprises directing the message to one or more specified cells. 

7. A method according to claim 5, wherein transmitting the message 
2 comprises transmitting a message so as to have a high likelihood of being 

received by the mobile station while the mobile station is operating in a slotted 
4 mode. 

8. A method according to claim 7, wherein transmitting the message 
2 comprises transnutting a broadcast page followed by transmission of a message. 

9. A method according to claim 8, wherein transmitting the broadcast page 
2 comprises trax\smitting a page in a predetermined slot monitored by the mobile 

station in a periodic broadcast paging cycle. 
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10. A method accprdiiig to claim 9, and cpmprising transmitting a schedule 
. 2 message including iriformation regarding one or more broadcast pagf^ .tg-b^ 
tran^initted m a schedule period comprising one or more periodic brbadGast : :^ 



.1H 



■ ^ A rriethpd according to claiiji 1, wherein tran$mitting Jthe inessage v 

' 2 comprises transmitting a single message multip thhes> subsfentia|iy}irv^^^^^^^^^^!^%^ 



. ..... 

-accordance iwith a GSM ceU broadta^^^ ^ "^^ 



Wjyr^ 12- A method according to claim 11, wherein transmitting the single 

^ , 2 message cornpri?es assigning. ^ broadcast address to, the /message; suth ihM : 
^ . wH^n the mobile station recieives a seeoiidHieSsaj^ti havint^ ttie saihe brdadca^t^ = - 

W ^ ^ address as a first earner message, the second message is^ ■ 



13- : A method according to claini 11,; wherein tr^rismitting the gift 
^\J, , ' 2 message multiple times comprises jrepe^tirv^ transmissipn of th(=f?r)ftessag^;iai^^ 

,^ ^ repjetitii^' freqii^ncy detemiined responsive tothe cell broadcast^riiih V^^^; =v ; Sy$!^^ 

14. A .method according to claim 1, wherein conveying\the\j^ 
cothpris^s receiving a messajge from a cell'bjrpadcast center; ' ' ■■ , ; • % M^^^^^^ 



■ ■ ■ ■ •- ." • ■■ • ■ '/-'*- 

^ - / ' " 15. ■ method, accprding to cl^im 1,. wherein, transniitting the .mess^j^-^i^)^^ 

\' ^ 2 comprises ti^nsmitting a. message Header-' induding -a mess^ige/i^nitifier" l[€J#||| -^i^j^^H 
i ^ indicative^of-'a^characteyistic of ttie- message,- aind; whepB^^^ 

|| |r \. 4 determines whether to decode or discard the m^^ thfei 



1 X : : Apparatxjs for broadcasting short message cell broadcast be^^^ ''!''i^':W§P^^^ 

»v- ;;,';^^;2;;-'over:=a a. base statipn-sub^yste^ 

^^^vx;--?; :;^^9^^sage^ fromi; the'celtbroadcast^ accprd^|i:e iwi^ 

''■''^^■■^^^^^ cell; broadciast .service;; protocol and " trahsirrits ■ the^ inessage id ^i mpb 

^i.o; ^ station over the GDH^^airint^ ■ ''■.•.'■•■r -''^''^S-'^®^^^ 

^- -^^v Apparatus according to claim 16, whereiri the base station su^ 

2 tfahsrhits the m^essage substantially/in accordiince- with ?i CDKIA transriti^i^ 

; standard,:- ^: ' ' ' ^ y 

' • ■ • • • • • . • • ; • '■■ ■ " 

fev . • •" ^ ■ . ••■ •.^^IS^^ 
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18. Apparatus according to claim 17, wherein the CDMA transmission 
standard comprises IS-95B. 

19. Apparatus according to claim 17, wherein the base station encapsulates a 
GSM cell broadcast message in an IS-95 message. 

20. Apparatus according to claim 16, wherein the base station subsystem 
transmits the message over a paging channel, 

21. Apparatus according to claim 16, wherein the base station subsystem 
directs the message to one or more specified cells. 

22. Apparatus according to claim 16, wherein the base station subsystem 
transmits the message so as to have a high likelihood of being received by the 
mobile station while the mobile station is operating in a slotted mode. 

23. Apparatus according to claim 22, wherein before transmitting the 
message, the base station subsystem transmits a page in a predetermined slot 
monitored by the mobile station in a periodic broadcast paging cycle. 

24. Apparatus according to claim 16, wherein the base station subsystem 
transmits a single message multiple times, substantially in. accordance with a 
GSM cell broadcast command. 

25. Apparatus according to claim 24, wherein the base station subsystem 
repeats transmission of the message at a repetition frequency determined 
responsive to the cell broadcast command. 

26. Apparatus according to claim 24, wherein the base station subsystem 
assigns a broadcast address to the message, such that when the mobile station 
receives a second message having the same broadcast address as a first, earlier 
message, the second message is discarded. 
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